Relationship between coronary flow and high energy phosphates in the isolated perfused rat heart, with special reference to the effects of anoxia, iodoacetic acid, and 2,4-dinitrophenol.
In Langendorff rat hearts, anoxia increased the coronary flow, concentration of adenosine in the coronary effluent and the tissue level of lactate, and decreased the intracellular oxygen, left ventricular pressure (LVP), heart rate and the tissue levels of adenosine triphosphate (ATP) and creatine phosphate (CrP). In the normoxic heart, an infusion of iodoacetic acid (IAA) (0.1 mg/min) increased the coronary flow, adenosine concentration in the effluent, and decreased ATP and CrP levels, without decreasing the intracellular oxygen. When glucose in the perfusate was substituted for pyruvate, IAA did not produce the pharmacological effects. In the normoxic heart, an infusion of 2,4-dinitrophenol (DNP) (50 micrograms/min) increased the coronary flow, adenosine concentration in the effluent and oxygen consumption, but decreased the intracellular oxygen, LVP and the tissue levels of ATP and CrP, without affecting the lactate level. There was no direct relationship between the coronary flow and the adenosine concentration in the effluent, but there was a close relationship between the increase in coronary flow and the total loss of myocardial ATP and CrP during anoxia, infusion of IAA, or infusion of DNP. These results indicate that the total loss of ATP and CrP from the myocardium (and hence energy state of the myocardium) may be responsible for regulation of coronary flow.